Determination of RNase A/2'-cytidine monophosphate binding affinity and enthalpy by a global fit of thermal unfolding curves.
A spectropolarimeter was used to measure the thermal response curves of RNase A in the presence and absence of the ligand cytidine 2'-monophosphate. A coupled equilibrium model was used to describe the dissociation of the protein-ligand complex (NL<==>N + L) and the thermal unfolding of the free protein (N<==>U). The unfolding curves of the protein in the presence of several different concentrations of ligand were fit to this coupled equilibrium model using global linkage analysis. The best-fitted values for the thermal unfolding of the apo-protein were 60.9 +/- 0.2 degrees C (T(m)) and 105.5 +/- 1.4 kcal/mol (DeltaH), while the fitted values for the dissociation of the protein-ligand complex were 1.6 +/- 0.4 microM (K(D)) and 18.7 +/- 1.0 kcal mol(-1) (DeltaH(L)). These values were in excellent agreement with values obtained by other methods. The sensitivity of the data fitting was compared using linear or quadratic temperature dependence for the response curves of the free ligand (L), native apo-protein (N), native ligand-bound protein (NL), and unfolded apo-protein (U). There was no significant improvement in the precision of the fitted data when the temperature-dependent response for each species (N, L, NL, and U) was expressed as quadratic functions of temperature.